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means 4 is reset 

after read of the photoelectric conversion signal. 
Furthermore # in the case of 

the image pickup mode where the memory means 4 is reset 
after read of the 
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the resetting and the switch means 2 are transferred in the 
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1. This document has been translated by computer. So the translation may not reflect the original precisely. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the 2-dimensional photo-electric-conversion equipment which reads 

facsimile, a digital copier, or a digital camera, concerning photo-electric-conversion equipment. 

[0002] 

[Description of the Prior Art] Conventionally, as image pickup devices, such as image reading systems, such as 
facsimile and a digital copier, and a video camera, a digital camera, although CCD has mainly been used, developme 
of the so-called magnification type which has the magnification function of an MOS transistor or a bipolar transistor 
per pixel of photo-electric-conversion equipment is also performed briskly in recent years. 

[0003] In magnification mold photo-electric-conversion equipment, although removal of a noise becomes important 
order to realize high sensitivity-ization, the photo-electric-conversion equipment indicated by JP,9-205588,A is 
explained about this noise rejection. Drawin g 7 is the circuit diagram of this photo-electric-conversion equipment, an 
its timing chart. The photo diode 1 which serves as a photo-electric-conversion means as this photo-electric-conversi 
equipment is shown in drawing, MOS transistor 3,3', and the MOS switch 2 used as the resetting means of this phot 
electric-conversion means, MOS transistors 4 and 6, and 6' and capacity 5 (CM) used as a noise signal maintenance 
means to hold the noise signal at the time of reset of the above-mentioned photo-electric-conversion means, It is pho 
electric-conversion equipment characterized by having a noise signal removal means (7-16) to remove a noise from t 
signal which the above-mentioned photo-electric-conversion means accumulated using the noise signal which carried 
out [ above-mentioned ] maintenance after the same above-mentioned reset. 

[0004] Moreover, the MOS switch 7 as a noise signal read-out means which reads the noise signal charge immediate 
after the above-mentioned reset and capacity 9 (CTN), The MOS switch 8 as a lightwave signal read-out means whic 
reads the lightwave signal charge after lightwave signal are recording, and capacity 10 (CTS), With the shift register 
used as a scan means to scan the noise signal of the above-mentioned noise signal read-out means, and the lightwave 
signal of the above-mentioned lightwave signal read-out means sequentially, and the above-mentioned scan means In 
the photo-electric-conversion equipment which performs lightwave signal are recording with the above-mentioned 
photo-electric-conversion means at the same time it reads a signal from the above-mentioned noise signal read-out 
means (7 9) and a lightwave signal read-out means (8 10) A noise signal maintenance means to hold before reading t 
above-mentioned lightwave signal accumulated after said same reset in the noise signal immediately after the above- 
mentioned reset to the above-mentioned lightwave signal read-out means (8 10) (4, 5, 6, 6'), They are the buffer 
amplifier 14 used as a means to output the difference of the noise signal immediately after the reset which carried ou 
[ above-mentioned ] maintenance, and the above-mentioned lightwave signal after reset of the above-mentioned 
identitas, 14', and photo-electric-conversion equipment characterized by having the differential amplifier 15. 
[0005] Here, MOS transistor 6, 6' and 3, and 3' forms the MOS source follower respectively. 

[0006] Moreover, the buffer amplifier 14, the input 16 of 14', and 16' are common output lines, and will have by the 
except buffer amplifier 14, 14', and differential-amplifier 15. 

[0007] Moreover, in this photo-electric-conversion equipment, all the parts shown in drawing are formed on the sam 
semi-conductor substrate. 

[0008] Hereafter, actuation and the configuration of this photo-electric-conversion equipment are explained, referrin 
to a timing chart. 

[0009] An input of a start pulse SP resets a lightwave signal and the capacity CTS10 and CTN9 for noise signal are 
recording first. 

[0010] Then, driving pulse phiTN is turned on and the noise signal currently held capacity CM 5 is read to capacity 
CTN9. At this time, the noise signal read from capacity CM 5 is a noise signal immediately after resetting a sensor in 
the front field. After a noise signal is read to capacity CTN9, a driving pulse phiTl is turned on, a lightwave signal is 



read td.capacity CM 5, driving pulse phiTS is turned on further and a lightwave signal is read to capacity CTS 10. 
[001 1] Then, sensor reset is performed, driving pulse phiR is turned on, a driving pulse phiTl is turned on 
continuously, the signal immediately after sensor reset is read to capacity CM 5 as a noise signal, and a sensor starts 
recording. 

[0012] And the lightwave signal held at capacity CTS 10 and capacity CTN9 and a noise signal will be outputted to 
common output line one by one, finally difference will be carried out to that a sensor is accumulated and coincidence 
by the difference circuit a lightwave signal and whose noise signal are not illustrated, and it will be outputted to them 
as a net lightwave signal. 

[0013] Therefore, in this invention, during an are recording period and before the noise signal over sensor reset of ** 

shown in a timing chart is held capacity CM 5 and reads (A) and a lightwave signal, it is inputted into capacity CTN 

(A'). Therefore, since the difference of the noise signal (A f ) over the same sensor reset of ** and a lightwave signal ( 

can be outputted as a net lightwave signal, it becomes possible to remove a sensor reset noise completely. 

[0014] Moreover, it is also possible for it not to be limited to photo-electric-conversion equipment, for example, to u 

a clamping circuit etc. as a noise rejection means. 

[0015] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned photo-electric-conversion equipment, 
although it is important that a noise component is also small, the need of arranging are recording initiation and are 
recording end time of a photoelectrical load, and reading to a high speed may be high. That is, in case the signal for 
stroboscope modulated light, the signal for (automatic focuses AF), etc. are taken out, for example, reading to a high 
speed is called for rather than the S/N. 

[0016] Therefore, the purpose of this invention aims at offering the photo-electric-conversion equipment which can 

choose image pick-up mode according to an application. 

[0017] 

[Means for Solving the Problem] This invention is what was made in order to solve the above-mentioned purpose. A 

optoelectric transducer, In the photo-electric-conversion equipment which has a memory means to memorize the pho 

electric-conversion signal of said optoelectric transducer, the read-out means which reads the photo-electric-convers 

signal of this memory means, and the switching means which transmits said photo-electric-conversion signal to said 

memory means I^s^harac^ 

read-out of said<photo-electric-conversion signal,^ 

performed after read-out "of said photo-electric-convers signal. 

[0018] Moreover, an optoelectric transducer and a memory means to memorize the photo-electric-conversion signal 
said optoelectric transducer, In the photo-electric-conversion equipment which has the read-out means which reads t 
photo-electric-conversion signal of this memory means, and the switching means which transmits said photo-electric 
conversion signal to said memory means It is characterized by choosing the high-speed image pick-up mode which 
resets said memory means before read-out of said photo-electric-conversion signal, and the precision image pick-up 
mode in which reset of said memory means is performed after read-out of said photo-electric-conversion signal. 
[0019] Furthermore, the photo-electric-conversion pixel in which this invention contains an optoelectric transducer a 
least, The 1st read-out means which reads the signal from said optoelectric transducer in the 1st mode, The 2nd read- 
out means which reads the signal from said optoelectric transducer in the 2nd mode, It is characterized by having the 
change means which changes said the 1st mode and said 2nd mode, for said 1st mode reading the lightwave signal fr 
said optoelectric transducer, and said 2nd mode reading the lightwave signal from said optoelectric transducer, and th 
noise signal produced within said photo-electric-conversion pixel. 
[0020] 

[Embodiment of the Invention] The outline circuit block diagram of the operation gestalt 1 by this invention is show 
in [operation gestalt 1] drawing 1 . 

[0021] In drawing 1 , 1 is optoelectric transducers, such as a photodiode, and accumulates and carries out photo elec 
conversion of the photoelectrical load in response to predetermined time light. The transfer switch whose 2 transmits 
the photoelectrical load of an optoelectric transducer 1 , the reset switch which resets the photoelectrical load of the g 
electrode to which 3 is transmitted with the transfer switch 2 to power-source potential, and 4 are the memory means 
containing the parasitic capacitance which exists in the electrode transmitted with the transfer switch 2. 5 is a readou 
circuitry which reads the value of the photoelectrical load of the electrode transmitted with the transfer switch 2. 6 is 
AND circuit for reset and 7 is an AND circuit for a transfer. 

[0022] Below, with reference to the timing chart shown in drawing 2 , actuation of the photo-electric-conversion 
equipment of dr awing 1 is explained. 

[0023] first, the drive wave of drawing 2 (a) ~ in 1, the photoelectrical load accumulated in the photodiode 1 turns o 
the transfer switch 2 with the high level of transfer pulse phiTX, transmits a photoelectrical load to the gate electrode 



a readout circuitry 5, and accumulates it in a memory means 4 by which conversion also makes the transmitted 
photoelectrical load a lightwave signal electrical potential difference. Then, the lightwave signal electrical potential 
difference of a gate electrode is read by making a readout circuitry 5 into an active region by shift pulse phiSRl from 
shift register 10, Serially, lessons is taken for the lightwave signal electrical potential difference of each optoelectric 
transducer from all components, and it is read to this read-out step. Then, a photodiode 1 and the gate electrode of a 
readout circuitry 5 are reset in package by carrying out both reset pulse phiRES to yes at transfer pulse phiTX and 
coincidence, and turning on a transfer switch and a reset switch. 

[0024] Since it continues and resets to the whole photo-electric-conversion equipment by such a configuration and 
actuation Since the residual photoelectrical load which remained in the photodiode 1 grade is not read and read-out 
timing of a noise component is made unnecessary It is at the image pick-up time a setup of the focal conditions for A 
a setup of AE conditions, animation-photography, etc. cannot be easily influenced by whose noise component, and is 
suitable as high-speed image pick-up modes in case rapidity is required. 

[0025] next, the drive wave of drawing 2 (b) — in 2, accumulating in a photodiode 1, after carrying out predetermine 
time are recording at a photodiode 1, reset pulse phiRES is carried out to yes, and the gate electrode of a readout 
circuitry 5 is reset to supply voltage. Then, the residual photoelectrical load of the gate electrode of a readout circuitr 
is read serially, and it reads as noise component level of the optoelectric transducer concerned. Next, transfer pulse 
phiTX is carried out to yes, the transfer switch 2 is turned on, and the photoelectrical load of a photodiode 1 is 
transmitted to the gate electrode of a readout circuitry 5. Next, a readout circuitry 5 is operated by shift pulse phiSRl 
from a shift register 10, and the lightwave signal electrical potential difference of a gate electrode is read. Then, the 
picture signal of high S/N can be acquired from the read lightwave signal electrical potential difference by taking the 
difference of noise component level, and it is suitable for the demand of the precision level of a still picture as precis 
image pick-up mode. 

[0026] Moreover, although it is inevitably set as high-speed image pick-up mode automatically at the time of a setup 
AF at the time of a setup of AE so that the above-mentioned high-speed image pick-up mode and precision image pi 
up mode can be applied alternatively for example, the case of an animation-image pick-up, and in a still picture imag 
pick-up, you may depend at a user's selection. The reset pulse and transfer pulse which were mentioned above by thi 
selection, and the output pulse of a shift register are driven by controllers, such as CPU. 

[0027] The generating circuit diagram of the driving pulse of photo-electric-conversion equipment is shown in 
[operation gestalt 2] drawing 3 . The output of shift pulse phiSRl from a shift register 1 1, and phiSR2, Transfer puis 
phiTX and reset pulse phiRES which are outputted from a pulse generating circuit 16 are inputted into AND circuits 
and 13. The output of AND circuits 12 and 13 is inputted into OR circuits 14 and 15 by batch transfer pulse phiATX 
from a pulse generating circuit 16, and package reset pulse phiARES. OR circuits 14 and 15 output transfer pulse 
phiTX (n+1) and reset pulse phiRES (n+1) which drive an optoelectric transducer. 

[0028] This pulse generating circuit 16 generates a driving pulse according to the timing from CPU 17 for package re 
out and package reset. 

[0029] Next, actuation of the driving pulse generating circuit according to a driving pulse is explained, referring to 

drawing 4 . 

[0030] the drive wave of drawing. 4 (a) ~ according to 1 -- the are recording end time of an optoelectric transducer 
batch transfer pulse phiATX -- yes the output of a next door and OR circuit 14 yes, it continues for all pixels and 
next door and its glory charge signal level are read serially. Both batch transfer pulse phiATX and package reset puis 
phiARES are carried out to yes after the termination, the output of OR circuits 14 and 15 becomes yes, and the 
photodiode of an optoelectric transducer and the input gate electrode of a readout circuitry are reset. Are recording o 
photoelectrical load is started to a photodiode after the reset. 

[003 1] Therefore, since read-out timing of a noise component is made unnecessary, it is at the image pick-up time a 
setup of the focal conditions for AF, a setup of AE conditions, animation-photography, etc. cannot be easily influenc 
by whose noise component, and is suitable as high-speed image pick-up modes in case rapidity is required. 
[0032] next, the drive wave of drawing 4 (b) - according to 2, shift register phiSRl is carried out to yes, reset pulse 
phiRES is carried out to yes, AND circuit 12 is carried out to yes, the output of OR circuit 14 is carried out to yes, an 
the input gate electrode of a readout circuitry is reset. Then, shift register phiSRl is considered as as [ high ], and 
residue of the input gate electrode of a readout circuitry is serially read as noise component level, and is outputted. 
Next, the are recording end time of a photodiode comes, transfer pulse phiTX is carried out to yes, AND circuit 13 is 
carried out to yes, the output of OR circuit 1 5 is carried out to yes, and the photoelectrical load of a photodiode is 
accumulated in memory means, such as parasitic capacitance of the input gate electrode of a readout circuitry. This 
photoelectrical load signal level is read by the readout circuitry, and is outputted. Then, the noise component level 
stored previously can be subtracted from the output voltage of a signal level, and it can take out as a high picture sign 
of S/N, and is suitable for the demand of the precision level of a still picture as precision image pick-up mode. 



[0033] Jhe circuit diagram of the photo-electric-conversion equipment by the operation gestalt 3 is shown in [operat 
gestalt 3] dniwng 5 . In draw ng 5 , predetermined time are recording of the photoelectrical load is carried out, and t 
photoelectrical load is transmitted to the optoelectric transducer 901 of a photodiode with the transfer switch 91 1, an 
reads to the source of the magnification MOSFET 903 which constitutes a magnification mold source follower type 
amplifying circuit by the source 905 of the load current at the signal output line 906, and transmits to the transfer 
capacity of the signal are recording section 907 by signal transfer switch 909b. Moreover, a reset switch 902 resets th 
gate electrode of magnification MOSFET 903 to supply voltage, and a selecting switch 904 is turned on by Rhine 
selection pulse phiSEL, and makes magnification MOSFET 903 operating state. Moreover, signal transfer switch 90 
and transfer switch 909a for noise components are transmitted by signal transfer pulse phiTS and phiTN, are serially 
read to a signal output line and a noise output line through each signal output line 906 from a horizontal scanning 
circuit, and are outputted to the output section. 

[0034] Next, the timing chart of this photoelectrical change equipment is shown in drawing ^ , and actuation is 
explained, the drive wave of drawing 6 (a) - according to 1 - the are recording end time of an optoelectric transduce 
- batch transfer pulse phiATX - yes, a next door and its glory charge signal level are continued for all pixels, transfe 
switch 909b is turned on through the signal output line 906, and it accumulates in the signal are recording section, an 
by the time batch transfer pulse phiATX becomes yes after that, it will read serially. Both batch transfer pulse phiAT 
and package reset pulse phiARES are carried out to yes after the termination, and the photodiode of an optoelectric 
transducer and the input gate electrode of a readout circuitry are reset. Are recording of a photoelectrical load is start 
to a photodiode after the reset. 

[0035] next, the drive wave of drawing 6 (b) - according to 2, shift register phiSRl is carried out to yes, reset pulse 
phiRES is carried out to yes, and the input gate electrode of a readout circuitry is reset. Then, shift register phiSRl is 
considered as as [ high ], and residue of the input gate electrode of a readout circuitry is serially read as noise 
component level, and is outputted. Next, the are recording end time of a photodiode comes, transfer pulse phiTX is 
carried out to yes, and the photoelectrical load of a photodiode is accumulated in memory means, such as parasitic 
capacitance of the input gate electrode of a readout circuitry. This photoelectrical load signal level is read by the 
readout circuitry, and is outputted. Then, the noise component level stored previously can be subtracted from the out 
voltage of a signal level, and it can take out as a high picture signal of S/N. 

[0036] While being able to carry out a selection setup of such image pick-up modes automatically, a selecting switch 
formed in hand control and you may enable it to choose especially with the above-mentioned operation gestalt, 
although the example of timing in high-speed image pick-up mode and precision image pick-up mode was shown. 
[0037] 

[Effect of the Invention] As explained above, for example, in case the signal for stroboscope modulated light, the sig 
for AF, etc. are read from an optoelectric transducer, there is little need of making S/N high, but even if it is a low 
speed at the time of this image pick-up, on the other hand, it is necessary to arrange are recording initiation and are 
recording end time, to read to a high speed as an area sensor, and to be the picture signal of high S/N. Thus, it is 
suitable for reading of image pick-up mode corresponding to the application at this invention. 
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